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I. INTRODUCTION
In an earlier report,” details were given of a number of

experiments on the transmission of Trypanosoma rhodesiense
(Stephens and Fantham) by laboratory-bred and ‘wild’ Glossina
morsitans (Westw.), on the transmission of an identical organism
by naturally-infected tsetse flies of that species, and on the
occurrence, in game, of a trypanosome indistinguishable from the
human parasite. As a result of these experiments, the following
conclusions were drawn:—

i. The human trypanosome, in the Luangwa Valley, is
transmitted by Glossina morsitans (Westw.).

2. Glossina morsitans, in nature, has been found to transmit
the humnan trypanosome.

* Kinghorn and Yorke, Annals Trop. Med. and Parasitol.,, VI, pp. 1-23, March, 1912.



270

3. Certain species of game have been found to be infected with
the human trypanosome.

Since writing that paper, additional work has been done along
similar lines, and the results obtained have served to strengthen the
validity of the conclusions at which we had previously arrived.
These experiments are given below, and bring the investigations on
the human trypanosome up to the date on which the Commission
left the Luangwa Valley for the Congo-Zambesi watershed.

As the methods pursued have been precisely similar to those we
have already described, it will be unnecessary to make further
reference to them.

It may be noted that the earlier transmission experiments were
made during the dry and during the commencement of the wet
seasons, while those now given were carried out during the rains
proper. The two series serve, therefore, to demonstrate that
Glossina morsitans is capable of transmitting the human trypano-
some during the whole year. A brief summary of the chief
meteorological observations is given in Table 1.

TasLe 1.—Meteorological observations at Nawalia, N. Rhodesia, 12° 25’ S., 32° 2’ E., altitude 2,100
feet (approximate).

External shade | Laboratory Relative l Rainfall ! Number days
1911-1912, temperature temperature humidity inches | on which
mean mean % | rain fell
Juneoocooeaenn.. | 67-2 - 486 [__" o | —
July ‘ 687 674 457 | o ' —
August ... | 343 712 358 | ) | —
September .. ‘ 773 713 *313 , . o I —
October ...... I 86-1 843 *31-8 : 026 | 2
November ...| 871 846 J°1 | 60| 8
December ...| 823 79:6 691 | 8354 | 20
January ... | 806 784 777 | 1497 | 16
Fcbruary ...| 792 77'1 738 | 555 | 16
March ... i 790 72°0 625 ’ 510 t 6
April (to gth)| — — — | oot | 1
E' ! 3604 } 69 .

* Approximate.
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1I. TRANSMISSION OF THE TRYPANOSOME

A. BY LABORATORY-BRED Glossina wmiorsitans

Experiment 1. Commenced December 29th, 1911, with twenty
laboratory-bred flies.

These flies were infected directly from a patient in whose
peripheral blood three trypanosomes per field (Zeiss Oc. 4,
Obj. DD) were seen. They were afterwards fed daily for sixty-five
days on a series of healthy monkeys, none of which became infected.
From the sixty-seventh to seventicth day of the experiment, the
seven flies then alive were fed on a guinea-pig heavily infected with
the human trypanosome, and were then fed for a further period of
thirty days on a clean monkey. This did not become infected.

Experiment 2. Commenced January 12th, 1912, with twenty-
three laboratory-bred flies.

These were fed for four days on a patient showing, on an
average, one trypanosome to three fields in the peripheral blood,
and afterwards on healthy monkeys, as indicated in Table 2.

TapLe 2.—Showing transmission of human trypanosome by laboratory-bred Glossina morsitans.

; Number i
Day | Animal flies fed Result Remarks
1
) |
o—3rd | Paticnt P23 ’ —
#h | _ | - | — | Flics starved
|
sth—8th | Monkey No. 237 ' 22 Negative
gth—i2th | ” 5 238 | 22 5
13th—i16th | . y 240 | 22 )
17th—20th . 5 254 } 20 Infection
2st—23rd |, » 237 1 18 — | Dicd on 24th day
24th [ s 240 | 17 * Infection
25th—29th |, w 200 | 9 Negative
- Flies divided into two groups
. . 201 | 9 Infection
3oth—6oth | . » 272 | 16-0 | Negative | Infected fly did not feerd
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On FIebruary 2oth, the twenty-ninth day of the experiment, the
fly numbered D 18 died, and on dissection was found to show a
massive 1ntestinal infection of trypanosomes. Unfortunately the
fly had been dead for some hours before it was examined, and it
was found impossible to dissect out the salivary glands. The
whole abdominal contents, therefore (gut and glands), were crushed
up in normal saline solution and inoculated into a healthy monkey,
which became infected five days later. The disease ran a typical
course.

None of the other flies—dissected as they died—were found to
harbour trypanosomes in the proboscis, gut, or salivary glands.

In this instance the time which elapsed from the date of the
first infective meal until the date on which the fly became capable
of transmitting the trypanosome (allowing five days for the
incubation period in the monkey) was nineteen days.

B. By ‘WILD’ Glossina morsitans

Experiment 3. Commenced January 12th, 1912, with forty-two
freshly-caught flies.

After being fed for one day on a monkey infected with the
liuman trypanosome, and showing numercus parasites in the
peripheral blood, the flies were fed on a clean monkey for nine
days. They were then starved for one day, and subsequently
allowed to feed on clean monkeys and rats from the eleventh to the
thirty-third day. None of these animals became infected. The
flies were dissected as they died, and while trypanosomes were
found in the gut and proboscis of several, in no instance was an
infection of the salivary glands observed.

‘Experiment 4. Commenced January 12th, 1912, with forty-two
freshly-caught flies.

The details of this experiment are exactly similar to those of
Experiment 3, with the exception that from the first to the ninth
day the flies were fed on a native fowl instead of on a monkey.
They were starved on the tenth day, as before, and afterwards fed
on clean monkeys and rats from the cleventh to the thirty-eighth
day. None of these animals became infected. - Trypanosomes were
found in the proboscis and gut of several of the flies, when
dissected, but in no case were the salivary glands implicated.
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Lxperiment 5. Commenced February i14th, 1912, with one
hundred and four freshly-caught flies.

On the 13th of February, the flies were fed on a healthy monLC)
which did not become infected, thus excluding the possibility that
they were already infected with the trypanosome. On the four
succeeding days they were fed on a guinca-pig infected with the
human trypanosome, and showing numerous parasites in the

peripheral blood, and afterwards on clean monkeys, as indicated
in Table 3

TasLe 3.—Showing transmission of the human trypanosome by freshly-caught Glossina morsitans.

! - I i '

Dav | Animal | Number | Result | Remarks
k flies fed !
4th : | Tlies starved
sth—r1oth | Monkey No. 269 | 98 Negative
1ith i Plies starved
|
12th ! ) , 209 G4 .
13§h—z711x . , 280 41 . Died on 28th day
Flies divided into two groups,
13th—29th . 5 281 47 Infection Aand B
28th—a2gth 5 , 286 13 Negative Group A, only, fed
joth 3 ,, 269 17 Infection Group B, only, fed
joth—3Sth . 5 300 10 Negative )
[ Flies of group A divided into
joth—goth . » 301 10 . i %sub—gmups, Ar, Az, and
3
3oth—goth ) 5 302 12 1
31st—33rd 303 12 o o
: v h ‘l Flies in group B divided into
31st—37th . 5 304 It Infection . 3 sub-groups, Br, Bz, and
[ B3
31st—34th s » 305 ‘ 12 ) Monkey escaped on 35th day
34th—39th » » 310 | 11 Negative Sub-group Br fed
33th—s32nd . 5 315 | 12 . Sub-group B3 fed
39th—32nd 5 » 300 | 15 . Sub-groups As and B2 fed
f1st—g2nd 5 » 301 | 28 5 Sub-groups Az, A3, and Bi fed
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The insccts were dissccted as they died, but only in one, the
infective fly, was an infection of the salivary glands obscrved,
though in a considerable number an infection of the proboscis and
gut was found.

The duration of the developmental cycle of the trypanosomes
in the fly would appear to be twenty-five days in this experiment.
The flies were fed for the fizs¢ time on the infected guinea-pig on
February 14th, and the first monkey became infected on March 15th,
thirty days later. The average incubation period of the disease in
monkeys is five days, so that the cycle took twenty-five days to
complete.

It may be pointed out, however, that all our estimations of the
latent periods of the trypanosomes in the flies represent the probable
durations only.  Although the average incubation period in
monkeys 1s five days, this has been found to vary from three to
cight days, and it is possible, therefore, that the cycle may have
been slightly shorter, or longer, in any one instance.

Moreover, a further source of error is introduced in those
experiments in which the flies were fed on an infected animal for
more than a single day. It has yet to be determined whether only
a definite percentage of flies is inherently capable of transmitting
the disease, or whether any fly will do so, provided that it has an
opportunity of feeding on an infected animal at some particular
time during its existence. If the latter alternative be correct, the
peculiar factors governing their infectability have still to be
ascertained. Assuming the first view to be correct, then the latent
period of the trypanosomes in the flies must date from the firss
occasion on which the insects were fed on the infected animal, while,
if the second be correct, the latent period may date from anzy of the
meals on the infected animal.

In our earlier paper, the latent periods of the parasites in the
flies were given as eleven, thirteen, and fifteen days, while in the
present series they are nineteen and twenty-five days.

A synopsis of all the transmission experiments reveals somc
interesting features.

As will be seen, all (three in number) the experiments made during
the dry, and commencement of the rainy seasons, were successful,
while only two of the five carried out during the rains proper were
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positive. Further, in the rainy season, only 3 of 231 flies proved
to be transmitting the trypanosome, a percentage of 1°29, as against .
at least 4, and probably 8§, in the dry season. The larger figure
depends on the number of salivary gland infections observed.

Although some hundreds of Glossina morsitans have been
dissected, a salivary infection has been found only in those flies
which proved to be transmitting the human trypanosome.

Superficially, therefore, the meteorological conditions would
appear to have a considerable influence on the development of the
human trypanosome in Glossina morsitans, but while we consider
these findings of sufficient importance to be emphasised, we cannot
definitely state that such is the case, as our experiments are too
few in number, and have been carried out during a single dry and
wet season only.

TasLE 4-—Synopsis of transmission experiments with laboratory-bred and ‘wild’ Glossina

morsitanus.
i Date on Number Variety of
Experiment ! which Season flies flies Result
| started used used B
1 i 20/8/11 Dry | 26 Laboratory-bred i’ Infection
2 | 14/11/11 ’ Comm’t rains | 16 - ! .
3 ‘; 14/11/11 . | 57 ‘wild”’ i .
4 1 29/12/11 Rainy ! 20 Laboratory-bred | Negative
3 w2/ijtiz |, | 42 | “wild”® | .
6 I 12/1/12 [ i 42 5 | .
7 } 12/1/12 ; . v | 23 Laboratory-bred l Infection
8 | 12/2iiz |, | 104 “Wild ! .

Amongst the bred flies only, 3 of 85 transmitted the parasite,
a percentage of 352, as compared with 476, the figure given in
our former report.

In none of the transmission experiments have we observed an
instance of ‘late infection,” although the majority of them were
continued for periods varying from forty to seventy days. Both
sexes have been found to be capable of transmitting the trypanosome.
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As mentioned above, an infection of the salivary glands was
found only in those flies which had transmitted the parasite, and
the limited data at our disposal would indicate that the development
of Trypanosoma rhodesiense in Glossina morsitans 1is strictly
comparable to that of Zrypanosoma gambiense in Glossina palpalis,
that is, the trypanosomes, on being ingested by the flies, very
quickly lose their virulence and do not regain 1t for a variable
period, after which they are found both in the gut and salivary
glands. In one instance only, have parasites been seen in the
proboscis of a bred Glossina morsitans, and this in a fly which was
not transmitting the organism.  They were few in number and
were not collected in the rosettes usually found in the proboscis
of tsetse flies infected, in nature, with other varieties of
trypanosomes. The evidence which we possess would indicate that
the infection of the proboscis of this fly was fortuitous and not
particularly related to the regular transmission of the human
trypanosome.

III. TRANSMISSION OF THE TRYPANOSOME, IN NATURE, BY
GLOSSINA MORSITANS

From day to day varying numbers of ‘wild’ tsetse flies were
fed on clean monkeys and in certain cases (5), the animals became
infected with a trypanosome indistinguishable from the human one.
The identity of the parasites isolated in this manner was checked
by a careful study of the morphology and of the pathogenicity.

Tasre 5.—Showing result of feeding naturally-infected Glossina morsitans on healthy monkeys.

Date | Animal | Number flies fed i ‘Result
October 30—31, 1911 | Monkey No. 96 82 | Infection, human trypanosome
January 7—12, 1912 | 5 ,, 210 269 { . »
5 16—18, 1912 ! ) 5y 217 200 ! . 5
March 20, 1912 | ' 5y 316 101 | 3 5
» o 28, 1912 [ w9 333 74 * ”» ”
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In all, 3,202 freshly-caught Glossiia miorsitans have been fed
on healthy monkeys, and the human trypanosome has been isolated
in 5 out of 28 experiments.  Assuming that only one fly was
transmitting the parasite in each instance, the ratio of flies infected,
in nature, 1s I to 0640, or 0’15 per cent., as compared with 3°5 per
cent. amongst the bred flies which were fed on infected animals.

IV. OCCURRENCE OF THE TRYPANOSOME IN GAME

A few additional head of game have been examined, and the
results are shown in Table 6.

TasLe 6.—Result of the examination of game for trypanosomes.

No. in which " | No. positive | No. positive |Total number
B trypanosomes| Nuymber | inoculations | inoculations | buck found
Animal Number | were found | jpoculations | in Which | in whichno | infected by
examined in buck’s made  |parasites werelparasites werej examination
: blood Iseen in buck’siseen in buck’s and
i ! blood | blood inoculation
Zebra ... 2 o I | o | .o o
Roan ... 3 o 1 | o | o o
Hartebeest = ... 1 o o | o | o o
Waterbuck 2 ' I | o [ o I o 1
Mpala ... .. . | o | 2 o | o o
Bushbuck 2 ' o | 2 : o l [ 1
Bushpig 2 ! o 1} o | o | o o
Warthog 3 ‘ o ] o | <] ! o o
29 ‘ 1 | 6 | o | 1 2
t
Fotals, 1st report 98 I 23 | 50 | 8 | 6 31
‘ )
127 ' 26 ' 56 ‘ 8 | 7 33

The percentage of the local game harbouring trypanosomes
may be estimated most correctly by considering only the number
from which inoculations were made, namely 56.  This number
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includes only those subinoculated animals which lived for a
sufficiently long period to determine the infectability of the blood
inoculated. An analysis of the inoculations reveals the following
details : —

Total number of inoculations ...........c..ooeieins 56
Number of successful inoculations in which
parasites were found in buck’s peripheral
blood oo S
Number of successful inoculations in which 7o
parasites were found in buck’s peripheral
blood i 7
Number of unsuccessful inoculations in which
parasites were found in buck’s peripheral

blood ..o 5
Total number of buck found infected by direct
examination and by inoculation ................ 20

We have already pointed out that in this vicinity 77ypanosoma
vivar and Trypanosoma nanum are found, to both of which
monkeys and rats are insusceptible. As these were the animals
used for our game inoculations, it is, therefore, impossible to give
an absolutely correct estimate of the percentage of game infected,
but from the data given above, it is evident that the minimum is
357, and it is highly probable that the actual percentage is much
greater. We base this opinion chiefly on the fact that infections
with Zrypanosoma vivax and Tryanosoma nanum appear to be of
frequent occurrence in various species of game.

Each of four local goats which were examined, was found to be
infected with one or other of these trypanosomes, and as goats
more closely resemble game than any other variety of domestic
stock 1n their reaction to infection, it appears justifiable to take
the course of infection in them as an indication of the course
pursued by similar infections in game. These goats have
been under continuous observation for long periods, and, as
a rule, trypanosomes were found in the peripheral blood at rare
intervals only, in some cases as much as two months apart. It
will be seen, therefore, that a casual examination might easily fail
to reveal the presence of trypanosomes, and that inoculations into
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monkeys and rats would meet with no greater success. This ‘is
probably what occurs in connection with game.  If sheep and
goats had been available for inoculation the correct percentage of
infection in game could be calculated, but this, unfortunately, has
been an impossibility at Nawalia.

In addition to the seven buck and one warthog mentioned 1in
our former report, one bushbuck has been found to harbour the
human trypanosome. This parasite, therefore, has been isolated
from 16 per cent. of the local game, the species implicated being
waterbuck (4), hartebeest (1), mpala (2), bushbuck (1), and
warthog (1).

V. COMPARISON OF THE MORPHOLOGY AND PATHOGENICITY
OF THE ‘HUMAN, ‘GAME,” AND ‘FLY’' STRAINS OF TRYPANO-
SOMA RHODESIENSE

We concluded that one of the trypanosomes isolated from game,
and from naturally-infected tsetse flies was identical with the
“human strain’ of Z7ypanosoma rhodesiense, as it exhibited
precisely the same morphology and pathogenicity.  Additional
observations have strengthened this conclusion.

(1) Morphology.

In fresh preparations, all three strains show the same mixture
of short, slowly-moving, and long, active forms, the relative
numbers of which vary in the peripheral blood of any animal from
day to day.

In stained preparations, it is sufficient to say that it is
impossible to distinguish any one of the three strains from the
others. Short forms in which the macronucleus lies actually
posterior to the blepharoplast have been observed in each of the
three strains.

The measurements of the three strains also show an extremely
close agreement. Eleven hundred individuals of each have been
measured, and the results are given in Tables 7, 8, and 9. The
total number of parasites drawn from each variety of laboratory
ammal is the same in the case of cach strain, and only twenty-five
have been measured from any one preparation, as it has been found
that the average length varies within wide limits, from day to day,
in any given animal.
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Tasre 7.—Giving details of measurement of 1,100 individuals of the ‘ human’ strain.

Length in microns
Animal Day of Number
disease measured Average Maximum Minimum
Monkey 5 6th 25 21°03 27°75 155
. 5 11th 25 19°5 2619 13:27
o 6 Sth 25 19.41 28 13°5
“ 6 15th 25 263 31°5 . 1967
. 20 oth 25 2243 303 171
» 20 13th 25 1997 26-25 13:25
. 23 gth 25 2128 2825 18
- 23 13th 25 19°57 2975 1525
" k] Sth 25 242 2875 1675
" 33 9th 25 2059 2975 1525
. 87 1rth 25 22:81 31°5 1825
" 87 215t 23 22041 29°25 18-5
. 87 22nd 25 19°95 27 17
Dog 244 6th 25 22:26 2925 18-75
. 214 8th 25 2016 245 17°5
4 244 13th - 23 21°72 3125 18:25
. 244 14th 25 19°7 22°3 17°25
Rabbit 13 4th 23 233 305 145
T 13 22nd 25 18-11 2475 155
. A 24th 25 19°52 39-25 14°5
86 L] 13th 235 21°91 29 1675
Guinea-pig 11 ...I 14th 25 21°09 3025 175
. 13 20th 25 22+03 31-75 16
. Ty . 22nd 25 2221 3328 145
139 25th 25 2066 2725 1575
139 36th 25 182 26°5 14
139 52nd 25 184 28 1375
Rat 13 22nd 25 2003 25§ 15°75
. 15 26th 25 21°08 28-23 1675
' 16 15th 23 22:98 3325 1575
o 183 12th 25 22°44 3075 18-75
. 184 12th 25 22:12 3125 18
. 184 14th 25 19+64 31 14°25
- 184 2oth 25 22:17 27°5 17
. 184 28th 25 2059 30 1675
. 208 10th 2§ 1932 23235 1675
' 228 20th 25 19:69 245 17
\ 212 6th 25 2333 31 1875
o 212 7th 23 2088 32°3 155
. 212 16th 25 18:66 2275 1375
Mouse 27 12th 25 20°95 26273 185
- 28 6th 25 19:94 23 17°25
. 91 6th 25 2304 2725 185
o 91 10th 25 28:65 33 2145
1,100 21-23 39°25 1325
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Tance 8.—Giving details of measurement of 1,100 individuals of ¢ game * strain.

Day of Number | “‘chig_th in_m-ic:)ris o
Animal discase measured |
Average | Maximum | Minimum
Monkev 71 7th 23 2479 32:9 17
. s gth 25 1984 238 153
. 99 38th 25 26:36 3425 19
. 125 Sth 25 20702 235 18
. 120 11th 23 219 2925 17°2
. 120 13th 23 1704 20 15
- 130 Sth 2 2597 353 19
. 130 1ith 25 2203 30°5 1625
- 199 sth 23 2247 2575 1575
. 199 7th 25 236 3225 16°75
. 201 7th 2§ 234 31 1775
. 201 8th 25 21-62 25°5 175
. 221 gth 25 19:58 21475 17°25
Dog Native ? 25 191 26 155
. 262 sth 23 2169 2575 . 18
. 262 7th 23 19713 235 13°5
. 262 rrth 23 1834 22°3 16°25
Rabbit 79 rith 25 2002 29 15°2
. 249 gth 25 16:18 19'5 1375
. 249 13th 25 2229 32 1525
. 249 13th 25 2091 285 15°75
Guinea-pig 231 1oth 25 2087 3325 15°25
» 251 11th 25 2287 345 1575
. 251 13th 25 23411 3375 15
s 251 15th 25 23'5 32:25 1475
» 231 17th 25 2409 3425 1375
. 231 21st 25 21-67 29'75 14°5
Rat S1 14th 2§ 21-05 315 16
. 128 20th 25 2025 2175 175
' 128 22nd 2 203 2375 16
o 129 ? 25 209 28 1625
» 157 215t 25 2565 305 145
. 13 42nd 2 19-27 215 16475
’ 157 .. 49th 23 22:8 32:% 16-25
. 195 26th 23 21-8 35 165
' 195 36th 25 19 245 17
. 213 17th 25 17:38 19 145
. 213 26th 25 22:31 3428 17°5
" 221 7th 25 18:91 23 | 1675
5 221 14th 25 21°91 355 11°75
Mouse 176 oth 23 2013 263 17°5
” 1706 ryth 23 20°99 265 1675
1 178 6th 25 22-89 295 17°23
. 178 7th | 25 21°6 27 163
I 1,100 I 2138 ‘ 355 [ 1r7s




282

TasLe 9.—Giving details of measurement of 1,100 individuals of ‘fly * strain.

Day of Number Length in microns -
Animal I disease measured
. Average Maximum | Minimum
Monkey 96 7th 23 237 32 16
» 96 8th 23 248 335 . 165
» 96 gth 25 236 3625 16
»” 96 1oth 25 233 3075 1575
) 96 11th 25 22:6 31 15°25
. 96 14th 23 203 23°5 165
. 14 27th 25 22 28 15°25
5 114 32nd 23 209 2525 18
» 1y Jist 23 208 3075 1525
5 210 8th 23 2466 305 17°5
s 210 1oth 25 2029 2323 18-25
217 gth 23 2603 307§ 22
. 316 oth 23 2469 32:25 17°5
Dog 235 sth 25 267 33 19
” 235 7th 25 214 28 19
3 235 gth 23 20 28 1823
3 235 13th 25 20 21°25 185
Rabbit 245 7th 2 233 203 16'5
) 245 8th 235 20 28 145
» 245 gth 23 1875 27'75 16°23
» 245 13th 23 22-84 30 17
Guinea-pig 246 13th 25 19:87 23§ 167
5 246 15th- 25 2088 26 1625
5 246 18th 23 1763 21°5 13
. 246 19th 25 19 2725 165
5 246 20th 25 18:95 2525 1425
3 246 21st 25 21 27°5 1§25
Rat 103 4th 25 241 30 17
» 103 sth 25 203 30 165
3 103 8th 25 188 3075 145
» 218 6th 25 1947 2475 16°5
” 218 gth 25 193 29 145
3 218 14th 25 201 22°5 17
2 218 16th 25 19741 2675 16
3 218 18th 25 22 305 18
. 229 6th 25 2455 29°5 19
5 229 8th 25 21°09 29°25 17
5 229 9th 25 19°5 L2175 17°5
» . 229 13th 25 22°3 295 185
) 229 15th 25 20°31 2275 17
Mouse 247 4th 25 231 29'§ 19°5
) 247 6th 25 2366 295 1925
. 247 . gth 25 226 34 18:75
5 247 14th 25 2091 2525 17°25
| 1,100 21°67 3623 13
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T'apLe 1o.—Comparison of the measurements of the ‘human,” ¢ game,” and “fly* strains.

’ Length in microns

Strain -
Average | Maximum Minimum
‘Human’ x 21-25 |- 39 1325
‘Game’ ... | 2138 | 355 1175
|
‘Tly? | 21:67 | 3623 13

The similarity in the measurements is, perhaps, best appreciated
by a glance at the curves obtained by plotting out the distribution
of the various lengths of the parasites, expressed in percentages
of the total numbers measured.

A comparison of the percentages of ‘short and stumpy,’
‘intermediate’ and ‘long’ forms is also of interest.

TasLe 11.—Comparison of percentages of ‘short and stumpy,” ‘intermediate,” and ‘long’ forms

of the ‘human,’ ‘ game,” and ‘fly * strains.

Short and stumpy
Strain | forms Intermediate forms Long forms
‘i -21p 22-24p 25-30;
|
‘Human’ 6478 15°98 19°14
‘Game’ ... 62:87 15°34 2156
‘Fly’ ... . 58-68 1881 22041




284

O¢

se Ly 9f d¢ e €€ TC ¢

9T,

SNOYDI W

3T

7T €T

rr

ureI}s , ULWngy,

6/

A,
,oumsy

ar

4

Vi, ==
EESN v =

B S v

S

oo

[ <
SIOVILNIIYII

R
<

0
-

31

0T

“(urex3s yora Jo co1‘1) paInsLaw sIIqUIN {8303 9y jo safejusozad ur passoadxa ‘sayrstaed oy
30 syaSus] snomea ay3 Jo uonnqistp oy3 o Juniold 4q pouiviqo suiens AP, pue ‘owed, Cuvwny, 9y Jo saaind jo uosuedwio) I 1uve)



283

(2) Pathogenicity.
The pathogenicity of the three strains is synopsised in Table 12.

Tasre 12.—Comparison of pathogenicity of the ¢ human,’ ‘ game,’ and *fly’ strains.

“Human ’ strain ‘ Game’ strain ' “Fly’ strain
1
Animal | a ‘ |
! Incubation| Duration Incubation| Duration Incubation, Duration
’ No.| days days No.| days days No.[  days ’ days
| I \
Monkey ...| 12 27 | 4z |13 4en } 7-40 | 6 4-6 9-54
Dog o 5 26 1| 3 |23 [ 1 3 26
Rabbit  ...| 3 1 16-61 T Y ! 30 | 1 6 19
Guinea-pig | 2 12-19 | 65-81 2| 1011 | 33 | 1 11 alive after
i one alive ' 72 days
after 66
' ' ) | days
Rat | 16 28 | 1582 |of 36 143 | 4 3-3 24-48
|
Mouse o4 4 | 13-63 2 | 3 48-51 1 4 alive after
i | 72 days

As a result of these observations, we are forced to conclude
that the ‘game’ and ‘fly’ strains are identical with the human
trypanosome.

VI. SUMMARY

(1) Trypanosoma rhodesiense is transmitted by Glossina
morsitans.

(2) Glossina morsitans transmits Trypanosoma rhodesiense
in nature.

(3) A considerable percentage of the local game (16) is
infected with Zrypanosoma rhodesiense.

Nawaria, N. Ruopesia
April 12, 1912



